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A stochastic spatially structured epidemic model with diffusive processes
David R. de Souza, Taˆnia Tome´, Ma´rio J. de Oliveira
Universidade de Sa˜o Paulo
Suani R. T Pinho, Florisneide R. Barreto
Universidade Federal da Bahia
We developed a stochastic lattice model to describe the vector-borne disease (like yellow fever or dengue). The
model is spatially structured and its dynamical rules take into account the diffusion of vectors. We consider a
bipartite lattice, forming a sub-lattice of human and another occupied by mosquitoes. At each site of lattice
we associate a stochastic variable that describes the occupation and the health state of a single individual
(mosquito or human). The process of disease transmission in the human population follows a similar dynamic
of the Susceptible-Infected-Recovered model (SIR), while the disease transmission in the mosquito population
has an analogous dynamic of the Susceptible-Infected-Susceptible model (SIS) with mosquitos diffusion. The
occurrence of an epidemic is directly related to the conditional probability of occurrence of infected mosquitoes
(human) in the presence of susceptible human (mosquitoes) on neighborhood. The probability of diffusion of
mosquitoes can facilitate the formation of pairs Susceptible-Infected enabling an increase in the size of the
epidemic. Using an asynchronous dynamic update, we study the disease transmission in a population initially
formed by susceptible individuals due to the introduction of a single mosquito (human) infected. We find that
this model exhibits a continuous phase transition related to the existence or non-existence of an epidemic. By
means of mean field approximations and Monte Carlo simulations we investigate the epidemic threshold and
the phase diagram in terms of the diffusion probability and the infection probability.
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